Histopathological study of the effects of a single intratracheal instillation of surface active agents on lung in rats.
Pulmonary drug administration of most peptide/protein drugs is characterized by low bioavailability due to low permeability. Surface active agents have been tested as an absorption enhancer, but few studies have been carried out on the local toxicity of these additives. In the present study, to clarify the toxic effects of surface active agents on the lung, a relatively high concentration (1%) of polyoxyethylene 9 lauryl ether (Laureth-9) and sodium glycocholate (SGC) was given to rats in a single intratracheal instillation (100 microliters/rat), and the lung was evaluated histopathologically. In the rats treated with Laureth-9, lung lesions were observed in the bronchi to alveoli. At 1 day after administration, edema, hemorrhage and inflammatory cell infiltration due to degeneration and desquamation of epithelium were observed. At 3 and 7 days after administration, the wound healing process resulting from the lung injury, such as hyperplasia of epithelium and sporadic fibrosis, was noted. SGC also induced lung lesions with a similar histopathological nature, whereas the lesions were mostly confined to the alveoli. These results suggest that surface active agents induce acute inflammation of the lung by intratracheal instillation, that the distribution of lesions is different among surface active agents, and moreover that pathological examination is indispensable for clarifying local toxicity of absorption enhancers in pulmonary drug-delivery studies.